However, there is an apparent discrepancy between the role of HJURP in CENP-A assembly and the octameric nature of CENP-A nucleosomes. The crystal structure of the human prenucleosomal complex clearly shows that HJURP binds to CENP-A/H4 dimers in a manner that precludes CENP-A/H4 hetero-tetramerization (Hu et al, 2011) . Interestingly, however, mutational analysis of CENP-A has shown that tetramerization is crucial for centromere assembly (Bassett et al, 2012) . Thus, a mechanism must exist to allow for two trimeric HJURP/CENP-A/H4 complexes to coordinately assemble a tetrameric (CENP-A/H4)2 particle.
In this issue, a study by the Foltz lab sheds light on these paradoxical observations (Zasadzińska et al, 2013) . Human HJURP contains two C-terminal repeat regions (HJURP Cterminal domains; HCTD). Expression of short fragments of HJURP containing either of these was sufficient to allow for centromere targeting. However, depletion of endogenous HJURP abolished centromere targeting of the C-terminally located HCTD2 fragment, without affecting the localization of the fragment containing HCTD1. These observations suggest that HCTD1 is required for centromere targeting, while HCTD2 allows for HJURP dimerization. Indeed, the authors go on to show that the latter fragment is both necessary and sufficient to form dimers of HJURP in vitro and in vivo. In addition, RNAi replacement experiments show that HJURP lacking the HCTD2 dimerization domain is incapable of loading nascent CENP-A into centromeres. Importantly, Zasadzińska et al. demonstrate that the defect in CENP-A loading can be directly attributed to a lack of HJURP dimerization. In an elegant experiment where the HCTD2 containing domain is replaced by an unrelated dimerization domain (that of bacterial LacI), CENP-A assembly is rescued to wild type levels (Figure 1 ). This indicates that dimerization of HJURP is an essential step in centromeric chromatin assembly and provides a potential mechanisms for the assembly of tetrameric (CENP-A/H4)2 structures into chromatin as precursors to octameric nucleosomes.
While the composition of the HJURP complex suggests a likely mechanism for the formation of octameric nucleosomes, this poses a new challenge to the field. Future studies will be needed to dissect how the shielded HJURP-bound state of CENP-A/H4 can transition to a tetramer on DNA. Interestingly, HJURP is not the only histone chaperone that exclusively binds histone dimers. Crystal structures of trimeric complexes of both Asf1a/H3.1/H4 (English et al, 2006) as well as DAXX/H3.3/H4 (Elsässer et al, 2012) clearly show sterical incompatibility between chaperone binding and histone tetramerization. It follows that efficient chromatin assembly requires a mode for two histone chaperones to deposit histone dimers in a coordinated fashion, e.g. through dimerization as has been shown for Nap1 (McBryant & Peersen, 2004 ) and now for HJURP. However, dimerization does not appear to be a universal feature for histone chaperones, as a single CAF1 chaperone is able to bind two H3/H4 dimers as well as (H3/H4)2 tetramers (Winkler et al, 2012) . Thus, while deposition of H3.1/H4 at the replication fork may be driven by the high density of preassembly complexes, assembly of nucleosomes containing the replacement variant H3.3, H3.1 nucleosomes at DNA damage sites, and CENP-A at the centromere would require a more active form of coordination. Histone chaperone dimerization may therefore be a common feature in the pipeline to chromatin formation.
In summary, Zasadzińska et al (2013) propose a solution to a paradox in the assembly pathway of CENP-A. They show that while each HJURP molecule can exclusively bind a single CENP-A/H4 dimer, HJURP itself dimerizes, ultimately allowing for formation of tetrameric (CENP-A/H4)2 structures in chromatin. Interestingly, exclusive dimer binding has been observed for a number of histone chaperones, suggesting that chaperone dimerization may be a more general process in the nucleosome assembly pathway. 
